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13. (Once Amended) An isolated polypeptide comprising an alpha 
subunit of a cation channel, the polypeptide: 

(i) forming, with at least one additional HAC alpha subunit, a 
cation channel having the characteristic of activation upon hyperpolarization; and 

(ii) having an amino acid sequence that has greater than about 96% 
identity to SEQ ID NO:l. 



REMARKS 

Claims 13 and 15-18 are pending in the present application and under 
examination. Appendix A shows changes made to the amended claims. Appendix B 
shows all pending claims currently under examination. For convenience, the Examiner's 
rejections are addressed in the order in which they were presented in the April 9, 2002 
Office Action. 



Status of the Claims 

Claim 1 has been amended to recite sequence identity language over the 
full length SEQ ID NO:l. This amendment adds no new matter. Support for this 
amendment can be found, e.g., in the claims as filed and in the specification on page 4, 
lines 13-15. 



Rejection under 35 US.C. § 101 

Pending claims 13 and 15-18 stand rejected for lacking utility because the 
claimed invention allegedly lacks either a specific substantial asserted utility or a well- 
established utility. The Applicant respectfully traverses. The Applicant asserts that the 
present invention, the identification of polypeptides of the Hac3 channel, has utility. The 
identification of Hac3 channel polypeptides has utility because it makes possible the 
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routine identification of agonists and antagonists of the Hac3 channel, e.g., for the 
treatment of CNS diseases related to cell excitability. 

With this amendment, Applicant attaches an expert declaration under 37 
C.F.R. § 1.132 by Dr. Neil Castle, Associate Director of Biology at Icagen, Inc (See 
Exhibit A for declaration and Exhibit B for curriculum vitae of Dr. Castle). This 
declaration was originally submitted in the parent application, U.S. Application Number 
09/548,933, in order to demonstrate the utility of nucleic acids encoding a Hac3 channel. 
Because polypeptides of a Hac3 channel have the same utility as nucleic acids encoding a 
Hac3 channel, this declaration is submitted herewith in order to demonstrate the utility of 
the polypeptides of the present invention. 

A. Introduction 

According to the MPEP, in order to assess utility, the Examiner should 
review the specification to determine if there are any statements asserting that the 
claimed invention is useful for any particular purpose. An invention has utility if the 
utility is specific, substantial and credible. A utility is specific if it is specific to the 
subject matter claimed. A utility is substantial if it has a real-world use. A utility is 
credible if it would be believable to one of skill in the art. In most cases, an applicant's 
assertion of utility creates a presumption of utility that is sufficient to satisfy the utility 
requirement of 35 U.S.C. § 101. 

A prima facie showing of lack of utility by the Examiner must establish 
that it is more likely than not that a person of ordinary skill in the art would not consider 
that any utility asserted by the applicant would be specific and substantial. The present 
application claims Hac3 channel polypeptides. After reading the application, the skilled 
practitioner would appreciate that the Hac3 channel modulates cell excitability in the 
CNS. In addition, the skilled practitioner would (1) know how to routinely identify 
agonists or antagonists of Hac3 channels using the claimed amino acid sequences and the 
disclosed methods for activation of Hac3 channels, and (2) understand that antagonists or 
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agonists of Hac3 channels are useful for modulating cell excitability and in controlling 
CNS diseases related to cell excitability. 

B. Examiner's Rejections 

In the April 9, 2002 Office Action, the Examiner alleges that the instant 
specification fails to describe the practical utility of the claimed invention. The Examiner 
concedes that the claimed polypeptides are Hac3 channel polypeptides yet maintains that 
the polypeptides are of unknown function . According to the Examiner, there is no 
evidence showing that the claimed Hac3 polypeptides are associated with any 
physiological function or that they are associated with any known compounds, specific 
effects, or known disorders or diseases. The Examiner mistakenly understands 
Applicant's statement, "isolation of human Hac3 is therefore desirable, to better 
understand the physiology of Hac3 in humans and for the development of therapeutic and 
diagnostic applications to diseases related to hHac3 in humans" to suggest that Hac3 
polypeptides are of unknown physiological function thereby making any utility 
associated with the claimed polypeptides possible only with further research. 

The Applicant respectfully traverses. In a Declaration under 37 C.F.R. § 
1.132, originally submitted in the parent application and submitted herewith, Dr. Neil 
Castle explains that Hac3 nucleic acids have a physiological role and function. 
According to Dr. Castle, Hac3 channels modulate cell excitability in the CNS by 
depolarizing resting potential in a cell and by directly causing excitatory rebound 
potentials in response to hyperpolarization (see attached declaration). Furthermore, Dr. 
Castle explains that the identification of Hac3 nucleic acids, coupled with the methods 
disclosed in the specification, and the level of skill in the art of ion channels, enable 
routine identification of agonists and antagonists of Hac3 channels. According to Dr. 
Castle, agonists and antagonists of Hac3 channels are useful for modulating cell 
excitability and in controlling CNS diseases related to cell excitability. 

Dr. Castle's declaration focuses on Hac3 nucleic acids and not 
polypeptides because the parent application claimed the nucleic acids. The skilled 
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practitioner would understand that the same utility described for nucleic acids encoding a 
Hac3 channel applies to the polypeptides that they encode. 

The Applicant, therefore, submits that the claimed polypeptides have a 
specific, substantial and credible utility. 

C. The Hac3 channel is a hvperpolarization activated cation channel that 
modulates cell excitability. 

In the present Office Action, the Examiner does not dispute Applicant's 
assertion that the claimed polypeptides are newly discovered Hac3 channel polypeptides. 
The Examiner disputes Applicant's assertion that the polypeptides have a practical utility. 
The Applicant respectfully traverses. The Applicant respectfully traverses because the 
Examiner provides no reasons why one of skill in the art, after reading the present 
specification, would not believe the Hac3 channel to be a hyperpolarized activated cation 
channel useful for modulating cell excitability. The Hac3 channel is a hyperpolarized 
activated cation channel that is widely expressed in the central nervous system. It is well 
known in the art that hyperpolarized activated channels expressed in the CNS modulate 
neuronal, and therefore, cell, excitability ( See Pape, Ann Rev Physiol, 58:299-327, 1996, 
Exhibit C). The attached declaration of Dr. Castle demonstrates that the skilled 
practitioner, after reading the present specification, including Figures 3 and 4, would 
believe that the Hac3 hyperpolarized activated cation channel modulates neuronal, and 
therefore, cell excitability. As shown in figure 3, the Applicant expressed human Hac3 
according to standard methodology in Xenopus oocytes and demonstrated that the 
claimed polypeptides comprise a hyperpolarized activated cation channel. Accordingly, 
the Applicant submits that the claimed polypeptides comprise a hyperpolarized activated 
cation channel useful for modulating cell excitability. 
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D. The Hac3 channel's physiological role is to modulate cell 
excitability by depolarizing resting potential in a cell and by directly 
causing excitatory rebound potentials in response to hvperpolarization. 

The Hac3 channel's physiological role is to modulate cell excitability in 
the CNS by depolarizing resting potential in a cell and by directly causing excitatory 
rebound potentials in response to hyperpolarization (See Pape, Id., and attached 
declaration). Because the Hac3 channel is capable of modulating cell excitability, the 
Hac3 channel is a useful target for the treatment of diseases and conditions caused by 

altered neuronal and cell excitability in the CNS. For example, blockers of Hac3 can be 

< — - ■ 

expected to dec rease CNS activity (see attached declaration ). Thus, blockers of Hac3 
channels have utility for the treatment of diseases of hyperexcitability, such as epilepsy 
and migraine. 

The present application provides amino acid sequences of Hac3 channels, 
routine methods of activating Hac3 channels, and routine methods of assaying for 
blockers of Hac3 channels. The skilled practitioner, after reading the present application, 
would therefore be able to (1) routinely identify antagonists of Hac3 channels and (2) 
determine if a putative antagonist of a Hac3 channel decreases CNS activity. Treating 
diseases related to cell excitability by targeting ion channels is a well known strategy in 
the art. For example, many currently marketed epilepsy modulate cell excitability by 
targeting excitatory ion channels with similarly broad distributions in the CNS. 
Antagonists of Hac3 channels, therefore, have utility for (1) decreasing CNS activity, (2) 
modulating cell excitability, and (3) treating diseases of hyperexcitability, such as 
epilepsy and migraines. 
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E. After reading the present application, the skilled practitioner would 
know how to identify Hac3 channel agonists and antagonists useful for 
modulating cell excitability . 



It is well known in the art that once an ion channel has been identified, 




agonists or antagonists of the ion channels can be routinely identified. The present r 
application provides Hac3 channel polypeptides. The present application also provides 
methods for activating a Hac3 channel. As provided in the specification, the Hac3 
channel is activated by changes in voltage. Hac3 currents can be elicited by the 
application of voltage to cells expressing Hac3. Agonists and antagonists of Hac3 can 
routinely be identified by applying compounds to Hac3 -expressing cells while applying 
voltage to the cells expressing Hac3 and measuring the effect on the magnitude of the 
Hac3 current. The blockage of the Hac3 current by cesium shown in figure 4 provides a 
direct example of the identification of an antagonist of the Hac3 channel. After reading 
the present application, the skilled practitioner, therefore, would know how to identify 
Hac3 channel agonists and antagonists useful for modulating cell excitability. 

F. The identification of the Hac3 channel is useful (1) for modulating 
cell excitability (2) for identifying Hac3 channel agonists or 
antagonists capable of modulating Hac3 channels, and (3) as a target for 
treating diseases of the CNS. 

There are many instances where modulation of an ion channel is useful for 
treating a specific disease even though the channel itself may not cause disease. For 
example, hypertension can be caused by a variety of illnesses such as renal disease and 
diabetes. Among common treatment strategies for hypertension is the use of drugs such 
as calcium channel blockers to relax the vasculature. Relaxing the vasculature to reduce 
blood pressure is usefiil and effective, even if the original cause of the hypertension is 
unrelated to vascular tone. Similarly, it is perfectly reasonable to expect that the targeting 
of Hac3, a hyperpolarization-activated cation channel widely expressed in the CNS, is an 
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appropriate strategy for suppressing hyperexcitability in diseases such as epilepsy without 
respect to the original cause of the condition. 

G. The demonstration that Hac3 channels are functional 
hvperpolarization activated channels, coupled with the methods of 
modulating Hac3 channels provided in the specification and the level of 

skill in the art, is sufficient to demonstrate specific, substantial, and 

credible utility. 

The Applicant maintains that the demonstration that the Hac3 channel is a 
functional hyperpolarization activated channel, coupled with the methods disclosed in the 
specification and the level of skill in the art, is sufficient to demonstrate specific, 
substantial and credible utility. 

Specific utility 

The Applicant asserts that the present invention has a specific utility. 
Specific utility is defined by the MPEP as a utility that is specific to the subject matter 
claimed. The MPEP explains that applications show sufficient specific utility when 
applicants disclose a "specific biological activity" and reasonably correlate that activity 
to a "disease condition." MPEP 2107.01, 2107.02. In this application, the Applicant 
discloses a "disease condition", cell hyperexcitability, that correlates with a "biological 
activity", the opening and closing of Hac3 channels. This application demonstrates that 
Hac3 channels modulate cell excitability. This application provides methods of 
identifying agonists and antagonists of Hac3 channels capable of modulating Hac3 
channels e.g.. for the treatment of CNS diseases characterized by neuronal and/or cell 
hyperexcitability, for example, epilepsy or migraines. The Applicant therefore submits 
that the present invention has a specific utility, e.g., identification of Hac3 channels that 
influence cell excitability in the CNS. 
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Substantial utility 

The Applicant also asserts that the present invention has a substantial or 
"real world" use. This invention provides Hac3 channels polypeptides. The application 
also demonstrates that Hac3 channels modulate cell excitability. This application 
therefore has real world use in the modulation of cell excitability and in the identification 
of compounds that modulate the Hac3 channel. As previously discussed, it is well known 
in the art that once an ion channel has been identified, agonists or antagonists of the ion 
channels can be routinely identified. Throughout the specification, the Applicant teaches 
how to activate the Hac3 channel and how to identify agonists and antagonists of the 
Hac3 channel. For example, on page 44 of the specification to page 46, the Applicant 
provides assays that can be used to test for inhibitors and activators of the Hac3 channel, 
e.g., assays that involve measuring current, measuring membrane potential, measuring 
ion flux, or measuring patch-clamp electrophysiology. The Applicant therefore submits 
that the present invention has a substantial utility, e.g., the identification of Hac3 
channels that modulate cell excitability, thereby making routine the identification of 
agonists or antagonists of Hac3 channels useful for treating diseases of hyperexcitability. 
Credible utility 

Finally, The Applicant asserts that the present invention has a credible 
utility. According to the MPEP, when an applicant has specifically asserted that an 
invention has a particular utility, that assertion cannot simply be dismissed by Office 
Personnel as being "wrong/* even when there is reason to believe that the assertion is not 
entirely accurate. Rather Office Personnel must determine if the assertion of utility is 
credible (i.e., whether the assertion of utility is believable to a person of ordinary skill in 
the art based on the totality of the evidence and reasoning provided) MPEP 2107.02 III B. 
The Applicant submits that one of skill in the art, after reading this application, would (a) 
know how to identify Hac3 channels (b) know how to identify agonists or antagonists of 
Hac3 channels (c) know how to use those agonists or antagonists to modulate cell 
excitability. Because many currently marketed drugs treat CNS diseases of 
hyperexcitability, e.g., epilepsy, by targeting ion channels, the skilled practitioner would 
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believe that the identification of a new hyperpolarized activated cation channel is useful. 

Accordingly, the Applicant respectfully requests that the utility rejection 
under 35 U.S.C. § 101 be withdrawn. 

Rejection under 35 U.S.C § 11 2, first paragraph 

Pending claims 13 and 15-18 were rejected as not being enabled as the 
invention is allegedly not supported by either a clear asserted utility or a well established 
utility. The Applicant respectfully traverses the rejection. As described above, the 
invention claimed in the present application is supported by a specific, substantial, and 
credible utility. The specification provides methods of identifying the claimed 
polypeptides, methods of activating and blocking Hac3 channels, and methods of 
identifying agonists and antagonists of Hac3 channels. Accordingly, the Applicant 
requests that the rejection under 35 U.S.C. § 1 12 be withdrawn. 

Rejection under 35 U.S.C. § 112, written description 

Pending claims 13 and 15-18 were rejected under 35 U.S.C. § 112, first 
paragraph, as containing subject matter which was not described in the specification in 
such a way as to reasonably convey to one skilled in the relevant art that the inventor, at 
the time the application was filed, had possession of the claimed invention. The 
Examiner has rejected the claims for two reasons. First, because the specification 
allegedly fails to describe the entire genus of proteins encompassed by the claims and 
second, because the specification allegedly fails to provide a complete structure of the 
claimed polypeptides or other relevant identifying characteristics sufficient to describe 
the claimed invention in clear and concise terms. 

To the extent that the rejection applies to the claims as amended, the 
Applicant respectfully traverses. The claims fully comply with the requirements for 
written description of a chemical genus as set forth in University of California v. Eli Lilly 
& Co., 43 USPQ2d 1398 (Fed. Cir. 1997). As described by the Federal Circuit in Lilly, 
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"[a] description of a genus of cDNAs may be achieved by means of ... a recitation of 
structural features common to the members of the genus . . . ." Lilly, 43 USPQ2d at 
1406. Furthermore, the court in Fiers v. Revel stated that an adequate written description 
"requires a precise definition, such as by structure, formula, chemical name, or physical 
properties." Fiers v. Revel, 25 USPQ2d 1601, 1606 (Fed. Cir. 1993). 

The present invention relates to the discovery of polypeptides of a novel 
cation channel, Hac3. The polypeptides are claimed by reference to shared structural 
features, i.e., percent identity to the sequence disclosed in SEQ ED NO: 1 . The 
polypeptides are also claimed by reference to shared functional features, i.e., the ability to 
form a cation channel having the characteristic of activation upon hyperpolarization. 

The percent identity of a polypeptide to a reference sequence is a 
structural property of the polypeptide because it relies entirely upon the amino acid 
sequence of the molecule (see, e.g., Sambrook, Molecular Cloning: A Laboratory 
Manual, pp. 9.47-9.51 (2nd ed. 1989); see also Stryer, Biochemistry, pp. 573 (2nd ed. 
1975)). Furthermore, the recitation of sequence identity in the claims makes the 
identification of the claimed polypeptides easily accomplished by one of skill in the art. 
Algorithms for determining percent sequence identity and sequence similarity for the 
identification of polypeptides are well known to those of skill in molecular biology and 
are described in the specification on pages 22 to 24. 

Furthermore, as well as providing a reference sequence identification 
number for the polypeptides of the present invention, the specification also provides 
functional assays for the identification of the polypeptides of the present invention. On 
page 11, line 27 to page 12, line 8, the specification teaches expressing or co-expressing 
the putative hHAC3 polypeptide monomer and examining whether the monomer forms a 
cation channel with Hac3 functional characteristics, such as activation upon 
hyperpolarization. This assay is used to confirm that a putative Hac3 polypeptide is 
actually a Hac3 polypeptide by examining the polypeptide's functional characteristics. A 
polypeptide with similar amino acid identity to Hac3 that forms a cation channel with 
Hac3 activity when expressed, shares the same functional characteristics of Hac3 and is 
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therefore, a species of Hac3. Conversely, a sequence that diverges even by only one 
amino acid is not a species of Hac3 if it doesn't form a cation channel when expressed. 
This assay allows one of skill in the art to identify the claimed polypeptides without 
undue experimentation. 

In addition, in order to demonstrate Hac3's ability to form cation channels 
with activation upon hyperpolarization, the Applicant expressed Hac3 in Xenopus 
oocytes {See figures 3 and 4 of the specification). Figures 3 and 4 of the specification 
graph the activity of the Hac3 polypeptide. 

Accordingly, in the present application, the Applicant has provided both 
reference amino acid sequences, as well functional characteristics. As required by the 
standard set forth in University of California v. Eli Lilly, these features are common to all 
of the members of the claimed Hac3 polypeptides. The conserved sequences encoding 
structural features of the genus and the functional requirements of the claimed 
polypeptides clearly allow persons of ordinary skill to recognize the polypeptides of the 
present invention. The specification thus appropriately describes the claimed Hac3 
polypeptides using structural/physical features, as required by the court in University of 
California v. Eli Lilly. Because the specification clearly sets forth both functional and 
structural features common to the Hac3 polypeptides of the present invention, the 
Applicant requests that the rejection under 35 U.S.C. § 1 12, written description, be 
withdrawn. 



CONCL USION 

In view of the foregoing, the Applicant believes all claims now pending in 
this Application are in condition for allowance. The issuance of a formal Notice of 
Allowance at an early date is respectfully requested. 



# 
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If the Examiner believes a telephone conference would expedite 



prosecution of this application, please telephone the undersigned at 415-576-0200. 



TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, 8 th Floor 

San Francisco, California 941 1 1-3834 

Tel: (415) 576-0200 

Fax:(415)576-0300 

ASP:dk 

SF 1340358 v1 



Respectfully submitted, 
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APPENDIX A 



VERSION WITH MARKINGS TO SHOW CHANGES MADE 



13. (Once Amended) An isolated polypeptide comprising an alpha 
subunit of a cation channel, the polypeptide: 

(i) forming, with at least one additional HAC alpha subunit, a 
cation channel having the characteristic of activation upon hyperpolarization; and 

(ii) having an amino acid sequence that has greater than about 
[75%] 96% identity to [amino acids 1-50 of] SEQ ID NO:l [or greater than 90% identity 
to amino acids 640-775 of SEQ ID NO:l]. 



Application No.: 09/767,597 
Page 15 



APPENDIX B 
PENDING CLAIMS SUBJECT TO EXAMINATION 

13. An isolated polypeptide comprising an alpha subunit of a cation 
channel, the polypeptide: 

(i) forming, with at least one additional HAC alpha subunit, a 
cation channel having the characteristic of activation upon hyperpolarization; and 

(ii) having an amino acid sequence that has greater than about 96% 
identity to SEQIDNO:l. 

15. The isolated polypeptide of claim 13, wherein the polypeptide has 
an amino acid sequence of SEQ ID NO: 1 . 

16. The isolated polypeptide of claim 13, wherein the polypeptide 
comprises an alpha subunit of a homomeric cation channel. 

17. The isolated polypeptide of claim 13, wherein the polypeptide 
comprises an alpha subunit of a heteromeric cation channel. 

18. The isolated polypeptide of claim 13, wherein the polypeptide has 
a molecular weight between about 85 kDa to about 94 kDa. 
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